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Terra pnderofa derata<... 

"^HIS fubftaiice was got out of a lead-mine at Alfton-- 
Moor^ in Cumberland. F firft law it in the valuable 
colle£tion of mj worthy and ingenious friend' Matthew* 
B0ULTON5 £fq. at Soho; who, when he picked it up, con- 
jedured from itr weight that it contained fomething metallic/ 
About two years ago I faw it in his poffeffion ; and partly from' 
its appearance, being difFerent from that of any calcareous fpar 
I had feen, and partly from its great weight, T fufpefted it to 
he the fpatum ponderofum, 

A few experiments made at the^^ntBoment confirmed my fuf- ^ 
picions, at leaft fo far as to (hew that it contained a large pro- 
portion of the terra ponderofa united to fixed air ; but I did nor 
then flatter myfelf that it wopld prove fo pure :as I afterwardsi. 
found it to be^ 

rorellor- 
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Profeflbr BergMxA^Nj in his Sciagraphia Regiii MiiieraHs^ 
publiihed laft year at Leipfic, conjedures (§ 58.), with his 
iifual fag;acity, ^'Terra ponderofa f/Z/r^?^^ forte alicubi nativa 
'*^ occurrit, a nemiiie tamea adhuc iiiyeiita, quod etiam valet 
^^ Aq derata'^ 

I was much delighted by the detecEtioii of a fubftance which 
promifes to be of very conliderable utility ih chemical iHquiries, 
and more fo when I found it to be a native of this country; 
for it is not improbable, that it may be met with in many other 
mines, befides that at Alflon-Moor. 

Mr. Boti'T^N, with Ms >ilual ben^voleitce, prefented me 
with .a 'piece of it, part of which accompanies this paper, for 
theinfpedion of the Members of the Royal Society. 



M^re offvlous Properties' 

Its general appearance is not much unlike that of a lumpt^f 
alum ; but, upon clofer infpe6lion, it feems to be compofed of 
flender fpiculae in clofe contad, but more or lefs diverging. It 
may be - cut wilh a knife. Its^ecific gravity is from 4,300 
to 4,338. 

It effervefces with acids, and melts under the blow-pipe, 
though hot very readily. Placed in a covered crucible, in a hot 
parlour fire^ it loft its tranfparency. 

After expofure to a moderate heat in a melting furnace, it 
adhered to the crucible, and exhibited figns of fufion ; but 
was not diminiflied in weight, did not feel cauftic when ap- 
plied to the tongue, nor had it loft its property of ejServefcing 
with acids. 

Hence 
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Hence it is probable, that its lofs of tranfpareiicy was rather 
©ccalioned by numerous fmali cracks^ than by any efcape of 
the water of cryftallizatioHj or of its aerial acid. 

E X P- E R I M E N T S. 

A. 500 grainsj dlflblved in muriatic acid, in fuch a manner 
that nothing but elaftic fluid could elcape, loft in folution 104 
grains, and there remained an infoluble refiduum of nearly ^^ 
grains. 

Zn In another experiment 100 grains loft in folution 21 
grains, and there remained 0,6 of a grain of infoluble matter. 

B^ 100 grains diflolving in dilute muriatic acid, gave out 25 
ounce meafures of air. This air was received in quickiilver, 
and when the fpar was wholly diflblved, the folution was 
boiled, in order to drive out what air mio;ht be lodijed in it. 

2 This air was heavier than ^itmoiplieriG air ; it was readily 
abfbrbed by agitation in water, it precipitated lime from lime- 
water, and it extir^guiftied flame- The water which had ab- 
fbrbed it changed the blue colour of litmus flowly ;^ to a red; 
fo that thiselaftic fluid was undoubtedly fixed air. 

C The iolution (B) by the addition of mild fbfiil fixed 
alknly, alForded a precipitate which, after, proper waiiiing and 
drying, weighed ICO grains.- 

2, 1 his precipitate, upon being again diffolved in marine 
acid.5 yielded only 20 ounce meafures of fixed ain- 

^ Other acids turn the blue of litmiis inilantly to a reel, wbJlil water, inipreg- 
nated with fixed- a ir^ docs not change the litmus imraecUatcly ; but^ , after iome 
fecoiKis-j the red colour- begins to appear^ aod then gradually grows more diilinct. 



9 X CJ/ 






2 g-€ Dr. Wi T HE R I NG*$ £ xperiments and Olfirvathns 

D. To a faturated folutiou in marine acid mild fixed vegc 
table alkaly was added ; the earth was precipitated^ and a quaii 
tity of fixed air efcaped. 

2. The fame thing happened when mild foffil alkaly w 
added« 

-^^ When cauftlc vegetable alkaly was iifed, the precipitatioii 
took place, but without any appearance of effervefcence* 

4* 5^ parts diilblved in marine acid loft, during the foIu« 
tion, nearly i:o55« This folution, upon the addition of cauflic 
vegetable •alkaly^ let fall a precipitate which, when wailied and 
dried, weighed 45,5- 

5. Phlogiflicated alkaly precipitated the whole of the earth 
from part of the folutiou D ; for mild fixed alkaly afterwards 
added to the filtered liquor occafioned no further precipitation. 

E. Part of the precipitates D. i. z. after expofure to a ftronir 
heat in a crucible, was thrown into water. Next morning the 
water was completely covered with an ice-like cruft, and had 
the acrid tafte of lime- wat^r in a very high degree, 

2« The fmaileft portion of vitriolic acid added to this water 
occafioned an immediate and copious precipitation; and when, 
this acrid water was diluted with 200 times its bulk of pure 
water, the precIpitatioH upon the addition of vitriolic acid was 
yet fufficiently obvious. 

J. A fingle drop of this acrid water, added to folutions of 
tartar of vitriol, Glauber's fidt, vitriolic ammoniac, alum^ 
Epfbm lak, tfelenite:, occafioned an immediate precipitation iu 
all of them. 

:F, The precipitate thrown down by the caujftic vegetable 
alkaly ?(D. 3.) was put into water, in expedration that it would 
make iingie- water ; but neither upon Handing, nor after boil- 
ing, did this water exhibit any precipitation when concentrated 

vitriolic 
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vitriolk acid was dropped in it; nor had it any acrimonious or 
^other peculiar tafte. 

G, Concentrated vitriolic acid was added to one portion of 
the precipitate D. 3;; concentrated nitrous acid to a fecond 
portion; and marine acid to a third portion. No efFervefcence 
•could be obferved, nor was there any appearance :of folution. 
After {landing one hour water was added; and the acids, thus 
diluted, were fufFered to remain upon the portions of the pre- 
-cipitate for another hour. They were then decanted, and fatu- 
rated with mild foffil fixed alkaly, but without any appearance 
of precipitation. 

H. The part precipitated by the phlogifticated alkaly^ when 
mixed with nitre and borax, and fluxed by a blow-pipe upon 
charcoal, formed a black glafs ; xipon flint-glafs, a white; mid 
upon a tobacco-pipe an opaque yellowiOi white one. 

2. Another portion melted with foap and borax in a crucible^ 
formed a black glafs, but without any metallic appearance. 

1. The infoliible refiduum (A.) was hoiled in water, the 
water decanted, and mild fixed alkaly added/ but without any 
fubfequent precipitation. 

2. This Inlolubie powder i^as not attacked by ^ the nitrous or 
marine acids; but being put into vitriolic acid, and boiled a 
confiderahle time until the acid became highly concentrated, it 
difToived entirely, and feparated again upon the addition of wa- 
ter. "It will appear in the fequel, that the fame thing happens 
to marmor metallicum> when diflblved by boiling in the acid 
cif vitirioL 
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Heneeit: ^ppears^ that 100 parts ol this Iparcontalite 

Terra ponderofa. pura * ^^^ 
Marmor metallicum - ^6 

Fixed air ^ - * 20,8^ 



ioo> 



B S E K V A T I O H S*^ 

iftj The quantity of mild fixed alkaly neceflary to faturate- 
an acid, previoufly united te the terra panderofa, contains more 
fixed air than is neeeflary to laturate that quantity oi terra pon^ 

derofa D. i . 2. 

sdly. The terra ponderola^ when precipitated from an acid^ 
by means of a mild fixed alkaly ^D. i, a.),, readily burns to^ 
lime; and this lime-water proves a very nige teft of the pre^ 
fence of vitriolic acid. E. 2. 3* 

3dlyj it is very remarkable, that the terra ponderofa fpar^. 
in its native flate, will not burn to lime. In the lower degrees 
of heat it fufFers no change, as was before obferved,, befides 
thelofs of its tranfyarency^ When urged with a ftronger fire^ 
it melts and unites to the crucible, but does not become caufHc 

I buried it in charcoal-dufl: in. i covered crucible, and them 
expofed it to a pretty ftrong heat ; but it did not part with its- 
air* 

May we not conjefture, then, that as cauftic lime cannot 
unite to fixed air without the intervention of moifture,. and as 
this fpar feems to contain no water in its compolition,, thdit it: 
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h the waat ,of -water which prevents the fixed air affiimiiig m, 
akftic aerial flate? This fuppofitioa becomes ftill more proba- 
ble^ if we obferve that whea the folution of the fpar in an 
^eid is precipitated bf a miidalkalji C, i, a. forae water en- 
ters into the compofition of the precipitate, for it weighs th? 
fanpte as before it was diffoked, and jet contains onljf aoonnee 
meafnres of fi^ed airj whilft the native fpar contained 25 oiinc<^ 
meafures ; fo that there is an addition of weight equal to that 
of 5 ounce meafnres of fixable air^ or 3 1 grains to be accounted 
for, which can onlj arife from the waters and this precipitate, 
thus united to water^ readily lofes its aerial acid in the fire^ 

4thly, Profeffor Beig»an fuppofes the terra p^nderofa to 
be a metallic earth * J its entire feparation from an acid by 
means of the phlogiflicated alkaly (!>• 5.) certainly ferourt 
fuch a fuppofition; but, if it be fo* it is evident from experi- 
ments H, !• 2. thpt other means than thofe commonly em« 
plc^d mull be ^d to e^£l its redudion . 

5thly, The precipitate made by the cauftic vegetable alkaly 
D* 4* taking fome of the alkaly down with it, and thus form* 
ing a liibftance neither iolubk in w^r nor in acids, is a #ery 
curious phenomenon . 

I afterwards varied the experiment by adding the terra pon* 
derofa lime-water (E.) to cauftic vegetable and cauflic foMl 
alkaly. In both cafes this infoluble compound was imme- 
diatdly formed; hut not fo when cauflic volatile alkaly was ufed. 
This compofition of an alkaly and an earth certainly defer ves 
©lore attention than! am at prefent able to beftow upon it* 

ithly, As it appears from experiments D. i.a.j. 4. that 

^ Sec preface to Ms Sciagraphia Rcgni Mmeralis. 

Era fixel 
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£xed alkalies, both mild and eauflicj fepa rated the terra ponderofa 
from marine acid,^ I was at a lofs to know why Profeflbr Berg- 
man, in his admirable table of limple eledive attraftions, 
placed the terra ponderofa cauftica immediately under the vi* 
triolic, nitrous, and fnarine acids^ and'confequentiy abdve the 
cauftic alkalies-* I was inteiefted in th^ reality of the fafts^ 
becaufe I h^d fo feldom feen reafon to ddubt the obfervations of 
that very .ex^eglkiit chemifl'^: and^'t tite following 

experimentsi--:,.-^ 

To different portions of terra ponderofa- falita and terra- pon- 
derofa nkr^a I-added, drop by. drapi eauftie vegetable,' eauftic 
foffil, and cauftic, volatile alkalies. In every cafe the earth-- 
was thrown doWii ; and< f ha^e fo^ often repeated th^fe^ experi- 
ments to fatisfy my felf and others, that 1 am perfuaded thd- 
terra ponderofa cauflica ought to b^ placed below the alkalies, 
except in the column appropriated 'to tha vitriolic acid ; and it 
may- be feparated even from that acid, by the vegetable fixed 
alkaly, if the alkaly be applied majicca^ as will appear in- the 
next fe£l:ion« . 

7thly, The neceffity for uiihg pure acids -upon manyocca-* 
fions, and the difficulty of obtaining them pure, are fuffieieritly 
obvious. The viXRipLic .acid, as made io the large way, ia 
ganerally pure enough for moft puif)ofes» It 4s apt- to get co« 
loured by inflammable^vmatter j- but this is feldom-an- incotive* 
iiience ; and, when it would be^fo, it is eafyt© drive it off by 
bdiling the acid in a Florence flalk over a common lire. But 
there is another caufe of impurity in. this acid, which appears- 
upon diluting it with water ; for.thfin.it becomes milky, and^* 
ill a ihqxt time a powder fublides % 

* About two yeara ago I f xamped this powdery matter i both that which wat 

thrown- 
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The acid may be freed from this powder either by diftilla^ 
tion ill glafs veffels^ which is a tedious and dangerous proeefs^ 
or by the affbfion of water; -and, after thepowder has fubfided^ 
a gentle evaporation will drive ^ off mt)ft of the fuperfluous 
water." 

"Nitrous ACID may be freed from vitriolic and marine acids^ 
by lolution of iilver in the acid of nitre, as is daily praftifedt 
bnt the MARINE acIld has not^ to^my knowledge, been puri- 
fied by any other method than the laboriousone of Ve-diftilling 
it from common fait. . It is generally, mixed with vitriolic acid; 
and often in large proportion. There Is no temptation, and 
Scarcely an opportunity, for it to be contaminated by nitrous 
acid. From the vitriolic acid then it may M readily purified by 
the addition of terra ponderofa cauftica dilTolved inw^ater, or 

V the terra ponderofa falita. . If the latter be iifedj. a.fmall 




thrown down by dilution with water, and alio feme which -Dr^PRiBS-FLEY gave 
Bi€» beinetberefiduism of vitriolic acid diiliUed to drynds in a flint-gials retort.^ 

2 ft, l^epeated boiling ia. water, i;educed .6| grains to 2 grains. 

adly, This iblution, by gentle evaporation, afforded 5 grains of dry Ms, as- 
hard and as taftelefs as felenitev 

^dly , ' To' thefe cryftals, ..re-diffohed ia-waterj mild, fofllL alkaly was-added^ >-anci 
a white powder precipitated. . 

' Atbly, This- powder, after expofitre to a pretty fhtrp heat, waS' thrown intd' 
water; part of it diiTolved, and the water *got^thei tailed and other » properties afi 

linae- water* 

^thly. The infohible part -(i.) fiiffered no change by' boiling in nitrons acid; 
one-half of it rnixed wiih borax, and e^pofed to th% blow-pipe upon charcoal^, 
vitrified ; the other half, mixed with borax and charcoal-duil, likewife vitrified. 

CoNCLUsioNSv^^ H appeainsvuhenj that the greater part of this- fubilance^^as 
0elx. vttriblata, or felenite 4. the remainder a -vitrifiable earth. 

I hM before found, that the terra ponderofa vitri9lataj or heayy^gypfiim, would' 
diffoiVe in concentrated vitriolic acid V but always^ feparated in a powdery fornt 
lapon the afftifion of wateri and now it appears^ that calx vitriolata, or felenite^ 
4oes4ht-fag)eo ,..:,. ^ , 

m 
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|)artioii of the acid muft firft be tried ia a diluted ftate^ from 
whence we muft judge how much of the term penderofa falitt 
the whole will require ; or elfe the whole of the acid muft be 
.diluted with water, Whethec wa -ufe the terra poiiderofa dif- 
iblv^ed in water or in marine acid i in either cafe the acid of 
vitriol immediatelj feizes upon it^ and fubfides with it in form 
of an infoluble powder. 

As there are reafons for preferring the marine acid In federal 
of the nicer and more important enquiries of chemiftry^ this 
^ready method of purifying it cannot but prove acceptable. 
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Terfa ponderofa vitriolata* Bergman 'S Sclagraphia^ 
II 58. %^* 

Wariety^ Heavy Gy plum. Ponderous Spar. 
Marmor Metallicum. Ceonstedt Min. | 18. St 

From Hlpatrick-hills near Glafgow. A fort^ with fmaller 
•rryftals, amongft the iron ore about Ketley in Shropfhire. In 
the lead mines at Alfton-Moor, 

More obwous Properties. 

White ; nearly tranfparent, but has not the property of dou- 
ble refraftion ; compofed of laminae of rhomboidal cryftals j de- 
crepitates in the fire. Specific gravity from 4,402 to 49440. 
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EX P BR I W E W T S* 

A. roo> grains expofed to a? re<i heafe for one hour. In a black 

ad crucible^ loft five grains in wdight;; but as a fnljphureous 
finell was perceptible,. I £blpe£ted; that a decompofition hadl 
taken place,, and therefore expofed' another portion to a fimilar 
leat for the feme fpace of time in $; tobacco-pipe. This had! 
BO fmell of folphur,. nor was it diminilhed in weight. 

2* It is barely fufible under the blow-pipe; but with boram 
fluxes readily into^ a white opake giafs . 

B* 100 grains, ground in a mortar,- and wafhed over exr- 
tremely fine by repeated additions of water, were boiled in the* 
fame water,, and,, after fettling, the water was poured off, Ther 
powder, when dried, had not fenfibly loft weight. 

2. To^ feparate portions of the waftiing water, were added" 
mild vegetable and mild foffil alkaly;. but without any appear- 
ance of preGipitation. Nitre of mercury gave a very ilight 
brownifli cloud,, barely difcemible;. and nitre of filver an> cm* 
tremcly flight bluifh appearance. 

3. The fame powder, boiled again' in frefh water, did not 
afteft the water at all; for it ftood the teft of nitre of filver 
without any change.. 

C. Portions of the powder Bl were boiled in vitriolic, ni^ 
trous, and^ muriatic acids, of the ufoal ftrength, for ieveral^ 
minutes. The acids- were then^feturated. with vegetable fixed^ 
alkaly, but without any appearance of precipitation ^ nor had 
ilie portions of powder loft any weiglit, 

2. But when boiledan vitriolic acid,, until that acid became 
¥ery much concentrated; and nearly red-hot, the whole of It 
diJiblved; but,. feparated.again upon the addition of water, was 
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not altered in its weighty was not a£l:ed upon bj acids of the 
nfual ftreiigthj and bad^ under the:. bioWrpipej the properties 
mentioned at A.,2, 

3. Some, of the folution in the concentrated vitriolic acid 
'^as left expofed to the atmofphere,^ that the acid might flowly 
attra6: water. After ' fame days, beantiful cryflials appeared in 
the Ihap^s of 'ftars^ 'fafci^j and other radiated forms. 

4. To another portion of this folution mild 'fixed vegetable 
alkaly was added ; but the precipitate appeared to be the. mar- 
mor metallicum unchanged. 

D. One oy nee, of this marmor metallicum in fine powder 
was fiuxed. in a crucible with two ounces of iak of tartar, un- 
til it, ran thin. This fubftance.9 boiled with water in a Flo* 
fence iafk^ left a refiduum. of fix drams^ 

B. This refiduum was thrown into water^ and pure nitrous 
acid added J until there, was no more ef^rvefcence. The un- 
4iflblved part weighed 52 graiios. 

F. This jLmdiflblv^ed part appeared to be the original fub- 
fiance no ways changed; for it did not diflbl?e in nitrous or 
iparine^ acidsj but did wholly diffiblve in the greatly concen- 
trated and boiling vitriolic acid, from which it was again fepa- 
rated by the addition of water. (C. 2.) 

G. The folution D.was fat upted. with diftilled vinegar, an! 
tjien evaporated to drynefs, but with leis than a boiliog heat, 
The.fal.diureticus, thps formed, was walhed away wlthalco* 
hoL The. rpnaining fait weighed 5 drams nearly. 

2, This fait had the appearance and the tafte of vitfiolated 
tartar; it decrepitated in the fire j roafted.with charcoal'duft, it 
formed , a hepar fulphuris ; and with niuiia calqarea gave ^a 
precipitation of felei)itet 

S H. The 
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, H., Thefalti formed with the iiitroiis scid„{E),, fliot readilj 
into beautiful permanent cryftals,, of a rough bitterifh tafte. 

'2* Some of this fait was deflagrated with nitre and charcoal^ 
•and the alkalj afterwards wafhed awaj. 

3» .The refidoum, beiiig^ the earth ;of the... marmor metallic 
cum, was verj white^ "-burnt to lime, aiidagtim; formed auiii- 
foluble compound with acid of vitriol. 

'I. • loo graies of- terra ponderofa aerata were Jiffoked' iii'di-- 
luted marine acid. Vitriolic ,acid wat dropped -into this folu- 
tion^ until •pO;more_ precipitation eiifued.. The, precipitate, after 
very carefiil wafhing and drying, was expofed to- a red heat in 
a covered tobacco-pipe .for half ■ an .hour :.'"■■ when, cool, it 
Weighed ,117 grains. 

z* 50 grains -of "terra ponderofa" aerata "in' a., lump were put 
into diluted vitriolic acid 1 but the a^ion "of the acid upon it 
was hardly feniible^ cven^ when made 'hot* 

. Marine acid.,, was then added,\and after. fbme time an effir- 
vefcence-appeared*^ The terra ponderofa,vitriolatat thus formed,, 
after -proper walhing-.and. dryings ', was expofed to' a- red heat fof 
mi hour : it then weighed 51,4 grains. 

C O N C I. 'tJ 8 -I © N s» 

ift^. It appears that the marmor .metallicum is TOffipofed of 
vitriolic acid and terra ponderofa^ D« E. F. G. H. 

. 2dly, , That this -compound^ though probably foluble in ' wa- 
ter^ has fo little folubility as, almoft to efcape det^ion 'by the 
Biceft chemical tefts^ B« i* ^. 3* 

jdly^'That .it.is. not foluble in acids of .the ufual ftreogthi 
but that- -it perfe^ly and .entirely diffolves in .highly concen- 

VolXXXIV. S f ■ trated 
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trated vitriolic acidj from which it again feparates entire and 
unchanged upon the affufion of water, C. i. 2. 

4thlj5 That it cannot be decompofed {via humidd) hj mild 
fixed aikaljj C. 4. 

5thly, That it maj; be decompoied (viajiccd) hj the vege- 
table fixed alkaly, D^ £• G, H. 

6thly, That it may be decompofed by inflammable matter^, 
tmiting to its acid^ and forming fnlphiir j but that it cannot be 
decompofed by heat aloncy A. i. 

^thly. From experiments L i. 2. it appears^ that 100 parts 
Qf this fobftance contain 

Vitriolic acid pure - 3 2 5 8' 

Terra ponderofa pure 6y^Z'. 



100. 



For the 100 parts of terra ponderofa aerata made ufe of in the 
experiment L i. would lofe during the folution^ 20,8 of fixed 
air (§ ift. A.) ; then, deducing 0,6 for the marmor metallr- 
cum contained in the- terra ponderofa aerata (§ ift* A» i, a.}, 
there remains 78^6 of pure terra ponderofa* This, when fa* 
lyrated with vitriolic acid, and made perfedly dry, weighed. 
ij 7 1 confeq^uently it had taken 38,4 of vitriolic acid. . 
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The apparent infolubilky of terra ponderofa aerata in the 

diluted Vitriolic acid (L a^) can be accounted for by remarking, 
that the moment the furface of the lump was, afted upon by 
the acid^ an infoluble coat^of marmor metaliieum was formed 

upon it^,, whicL. efFe^uaily precluded, any ^ farther operation of 

the-acidt-. 
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Profeffor Bergman, in order to obtain the earth from the 
terra ponderofa vitriolata^ direfts the latter to be roafted with 
fixed alkaly, and the doll of charcoal ; but I have always done 
it b J charcoal du ft alone, though probably this method may 
require a greater degree of heat. 

It has been remarked, that terra ponderofa and calx of lead 
refembleeach other in many refpefts ; andl muft add, that the 
vitriol of lead diffolves in the highly concentrated vitrioHc acid 
much in the fame manner that the marmor metallicum does, 
and like this too feparates upon the afFufion of water 1 but I 
never obferved it difpofed to cryftallize. 

The marmor m^etallicum may probably be ufeful in fome 
cafes where a powerful flux is wanted ; for I once mixed fome 
of it with the black flux, and expolingit to a pretty fliarp heat, 
it entirely ran through the crucible. May not, therefore, fome 
of the more common varieties of it be ufed advantageoufly as^ 
a flux to fome of the more refradory metallic ores ? 
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Terra ponderofa Vitriolata* 
Variety J Calk or Cauk, 

•^■■- Marmor Metallicum, Cronstedt Min» §-i8« Bl 

Plentiful in the Mines in Derbyfliire. 

More obvious Propertks^ 

■^Oi z- white or reddifh ^ colour 1 cryftallixed in rhomboidal 
laminse^ but thefe very much intermixed and confufed.. ■ Loies' 

.S f 2 little 
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little or nothing of its weight by being made red-hot. Specific 

gravity 4^33^* 

E X F E R I M E- N T S. 

A. Ground in a mortar^ and wafhed over, the wafhiog wai- 
ter, when decanted,, gave no precipitation with mild vegetable 
alkalyi but with nitre of filver; and nitre of mercury the 
flighteft cloud imaginable. 

Be I OQ grains boiled in marine acid weighed^ after proper 
wafhing and drying, g^^$. 

C, The acid fblution B let fall aPrufliari blue upon the adv 
dition of a fxngle drop of phlogiflicated fixed alkaly; arid^, 
when faturated with mild foffil alkaly^ afforded aa ochry-co«- 
loured precipitate. 

D« This precipitate, colle^ed and walhed, weighed half a 
grain. It was roafted with talbw^ and then was wholly at^ 
tra£ted by a magnet* 

E. A quantity of the cauk, finely powdered, was mixed; 
with charcoal-dufl', and roafted in a crucible at a white heat^. 
for five hours, frefh charcoal-dufi: being occafionally added. It 
gave out a ftrong fmell of fulphun. 

F« To this roafted cauk nitr0us acid was added^ which dif^^ 
folved the greater part of it r producing, during the folutioilj^ 
fome efft^rvefcence, and a ftrong fmell of hepar fulphuris. 

G. Some of this fblution, after proper evaporation, afforded^ 
beautiful cryftals, not deliquefcent^ exadiy refembling thofe,: 
obtained from the marmor metallicum^.. (§IL H.). 

H, To-other portions of the folution F,, were added" fixed' 

vegetable and foilil alkalies, and like wife volatile, alkalj, each 
of which precipitated the earth from the. acid.- 

© X ms 
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I. TEis earth, after expolu re to a white heat for one hour, 
lecame caiiflic, and made lime-water^ fimilar in properties to 
lo that mentioned at § Ift. E. 

K. Some of the part not a6led upon by the nitrous acidF, 
diffolved entirely by boiling in highly concentrated vitriolic 
acid, and wholly feparated again by the afFufion of water. More 
water was added, and the whole was boiled again ; but the fil- 
tered liquor gave no figns of precipitation upon the mofl liberal 
addition of mild fixed vegetable alkaly^ 



O N C L us I ON S. 



It appears, therefore, that loo parts of Derbyfhire caufe 
contain 

Marmor metallicum •- 99 rS 
Galciform iron *- «- ,5: 



loo 



And it is probable, that the redder pieces contain a little mom^ 
iron^ 
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'erra poriderofa vitriolata.. 
Variety^ radiated Cauk. 

Gypfu m cry fiallifatum capill are. Ceohs t e d t Min 
§ 19. B. 

From Pennely by the Bog, near Minfterley, in Shropfhire^^, 

ifteen miles from Salop, ^ on the road to Montgomery^ 



Wwm 
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More obvious 'Properties, 

Somewhat gloflj like fatin ; yellowifh-white^ opake ; com- 
pofed of flender fpicul^ /et clofe together^ and pointing from a 
center. 

In fome pieces there are concentric circles of a femi-tranfpa- 
rent horn like appearance. It is not very brittle; may be 
fhaved with a knife; lofes little or nothing of its weight by 
being made red^hot^ Its fpecific gravity 4^000 ; but after 
Ibaking one night in the water 4^200, or more. 

■E.X P e'r.I M E H T -S. 

When treated in the fame manner that the Derby ftiire cmk 
was, in the preceding {tdCion^ loo parts of it appeared to 
contain 

Marmor metallicnm - 97^7 
Calciform iron * * ^,3 

100 

SufpeSing that the prefence of fo fmall a proportion of iron 
conld hardly occafion the whole of the apparent differences be- 
twixt the Shroplhire amd Derbyftiire catiks and the marmor 
metalliciim ; and thinking it not improbable, that they might 
contain lead ; I mixed fome of them with charcoal-duft and 
borax^ but could not by means of the blow-pipe produce any me- 
tallic appearance, although vitriol of lead, treated in the fame 
manner, was readily reduced* 

I then mixed four parts of cauk with one part of vitriol of 
lead ; the lead could ftiil be reduced, though not fo readily as 
l)efbre^ 

GENERAL 



m the Terra Potiderofa, &c. 
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GENEEAL O B S E E ¥ A T 1 O N $• 

The terra ponderdfa feems to claim a place betwixt the earths 
and the metallic calces. Like the former, it cannot be made 
to affume a metallic form ; but, like the latter, it may be pre- 
cipitated from an acid, by means of phlogifticated alkaly . In 
many of its properties it much refembles the calx of lead; 
and in others, the common calcareous earth, but fcill feems 
fufficiently different from that to conftitute a new genus, as will 
appear from a little attention to the following circumftances* 



Terra ponderofa, 

hen aillolved in water, preci- 
pitates upon the addition of 
the fmalleft portion of vi- 
triolic acid. 

11$ gypfum, therefore, is iii- 
fdltible. 

With the nitrous and marine 
acid, forms cryftals which 
do not deliquefce, 

Uecompofes vitriolic falts via 
humlda. 



Terra calcarea, 

Diflblved in water^ does not 
precipitate upon the- addi-f 
tion of vitriolic acid. 

Its gypfum, therefore, is fb-* 

luble. 
With nitrous and marine acidi 

forms falts fo deliquefcent 

that they cannot be kept in 
a cryftallized form. 
Does not decompofe vitriolic 

' falts. 



It has been called terra ponderofa, or heavy eartH, iipon 
account of the great fpecific gravity of its gypfum ; its fpar 
is likewife heavy enough to couBtenancefuch an appellation i; 
But the earth itfelf does not appear to be a heavy fubftance,. 
and I imagine the great weight of its compounds with th^ 
vitriolic and aerial acids is owing to the abfeiice of' water,. 

Bir^iinghaiB, Not* 1783. 



